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Regional Supervisor, Branch of Refuges February 3, 1959
ER

Regionel Fogineer

Take Andes Refugs, South Dakoba w- Waber Monsgement Program 1959

Retorned berewith 16 o copy of bhe subject plan which
wae furnighed to ug for review.

We concwr in the proposed plan of waber regulablion.

It s suggested that we be kept informed of any plans
of the Sell Conservabion Service snd Buresu of Reclamsbion whereby
we wight obtaln en edditionsl walep supply for the refume. We
wish to investigete the diversion posslibilities at the sppropriste
tm&:

John D, Unberger
att _
ELDoeling /mnl



HATER MANAGEMENT PROGRAM
LAKE ANDES REPUGH
1959

1; Reathar

In goneral the 1958 sswson was very dry, Thers wae
15 inches of precipitation up to Deceaber 1j normal is about
24 inohes for the vear, There were pood rains in April and
July but since mid-August there has lLsen practicelly ne ralin,
The South unit frome over on November 23 and Owena Hay on
November 26,

2s Eater

AL undis except Owens Bay started out at relatlvely low
levals in 1958, The lorth unit was abt 93.2, the Center unit at
91.0, and the South unit ab 92,24 at the {iret of the year. They
all incrasgsed from ons %o two feet during the spring runoff
then began to decline, The North and Center unite both went dry
on August 30, The South v lt nas receded so far from the dike
it is lapossille to gauge It but there couldn't be more than
one or two fest of water in 1t. Very lilkely the water from
Owene Bay has eontributed enough Lo keep the South unit from
drying up completsly,

Orens Bey spillway wae clesed during the winter in the
hopes there would be a fleh k1l)l iy the South unit, Tt reached
% o2 feat vefors the apillwey was opened, According to the pree-
vious Water Yanagement Plun Owens Bay waz 4o be held at 3.5 feetl
thia year, The best that conld be done with the present set of
atgglagm was 3.3 Lfeaty 41t wap held at this level all sunmer and
fall,

The well ut Owens Lay conbinmuee Lo ;ut out sbout 1000 gpm.
During the suwmer this wes just barely enough to malntein Owens
Bay. There was just a trickle at the spillway in Avgust. At the
present time there isr a good flow folng over the spllluwey.

At the end of the year the North and Center units are
asompletely dry, the Soulh unit bas bewteen one and two fest of
water ab the mwost; and Owens Bay 18 still at the 3,3 level,



3. Habitat

The North unit had a very good svand of Bayo pond=
woed as long ae it had water, [t was s eolid stand in July,
There ware a fev small alumps of hardstes bulrush in the
lower third of the unlt but they probably did not take up
more than 24 of the total area, Momt of the shoreline is
grazad, and becauee pasture ooonditlons were very bsd this
year sattle took most of the new wmergent vegetative growth,

The Center unit wae very simllar to the North uait
gxcept that the sago comprised about one third to ene half
of the totel area. Tt was very sasy to see the effset of asrp
o submerged ayuatic vegetetion this sumver, Apparently the
Borth unit d1d not have any carp in the last few yeayrs amd
gsonsequently it hed o very good stand of sago. The Canter
unit bad carp but they were all killed n yesr age and the
unit had about half a sMnd of eago. The South unit bae had
oarp right up until this fall and 1% doesn’t Lave any sub=
merged aguatle vegetation at all,

Emargent vegsbation and dry land vegetationiis coming
in on the higher parts of the South and Conter units bud
booauge the water recsded so fast thers e & considerable
stratoh of bers shoreline bebdeen the vegetation and water,

Owang Bay was somewhet of n prodblem in vogebtation,
In 1957 there was a dense stand of Tochla and sweet clover
over mich of the dry bottom. This remalned st.nding all this
yoar. Algae was doulnant in nost of the open watcr and the
remninder was occupled by »iver buliuch and hard ctems bule
rugh. The pool eould ba roughly divided with wbout s third
of the area in each of theve Lypes, There was very litile
vegetatlive growth among the stunding dead roeds bat this
seemed Lo meke excellent brood cover during the summer, In
the open walor whern alges va2 domloent i% almost aonpletely
smothered sago pondweed. There was smayo all through the area
but it nover proluced many seeds, In tho east hal® of the pool
river bulrush, although not in s0lld stanis, was dominent by
far. In goveral the vegetation was falr %o gocd. Tt could be
rated very good for brnod cover Lacuuse there was ac much cover
it wap alwost Jmposcible to aoant hrrods,



4o WilAdifo

Waterfowl production on the refuge wee not as high
this your ao lest. Apparently this was a matter of water
distribution because thers was some indicatlon that more
hroode wers raissd on potholes asd ctock dame in the avea,
Haterfowl ves on the refuge wae up, mainly due to an inocwrosse
in polbing drels pinteils and mellards, and flying broods
inter on.

Fatwrfoul ome war corrvelsted vrevty elossly with
vegetation, The North unit hed a very good popolation of
ducks with 4te pgoed stend of rago, The Centar umit hed abent
the sume number as the Varth unit but they vere distrilwbed
over a largor ares. The South unit had practically nn pro-
duction or waterfowl wee, Owans Bay had falrly good produs=
tion but was comparatively low on wabterfowl use, 4 flook of
nine Canafla gesse were 2e0en on the Center uwnit in July -
there 1s & good porplblility that s farily group war present
all #urmer,

taderfoml use this foll was down considerably, partly
because of the lack of water and partly becsuvee of n decrsase
in nigretion. The peek population thls fell wase 20,000
‘mallarde compared with 328,000 lsat yeav,

AlL Pish were eliminated im tha North and Center units
whon they went dyy, ALl that wers senn in the North unit was
a good mmbex of lheade, Yo firk were . cen Iin the Censter
anit at rll. Presumebly they were all killed in 1957, There
was b good population of earp, with s few bullhends apd perch
in the South unit, About 1/3 of them dled in early August.

It wes comploted in Septewbar with & heavy Tomaphens appll-
oation, Thers hag been ne sign of fish 1ife since then,

The Gtate hes put bass in Owens Bay on at least three
peoasions this yemr as well sy 9000 bluegills in November,
These will bs used for brood steek, or stocking the maln
lake and elsewhere,

There were about six mskrat houzes on Uwens Bay and
nene an the maln labs this f£all,



1. ¥YaterclLevals

In the North, Centor and Bouth units there 1z very
little that can bo done about regulating water levals, I€
by any chanoce there should be enough runoff to f£ill any
ar sll of the units it s recommendsd that the North and
South ufite b filled firet befors spilling water into the
Coenter unit. Thie 1s as resomresided in tle Water Managwent
Plan, to hold ar much water as possible agalnst evaporation
lona.

Owone Bay should ba held at the 4,0 foot level in
1959 to contime the study of the effect of flcoding new
shoreline for walerfowl habltat. Two vegetative transeots
ware set up in Owans Bay in 1958, one acroes the pool and
one slong the shoreline, These will be checked again in 1959,
a2 woll ae pariodic countm on waterfowl use diaring the year,

2o fmter Supply

Acoording o the Reconnalssance Survey made by the
801l Conservation fervies ln 1958 (see Vater Mamgement Plan)
there 18 a poanibllity of adding additional deainage fnto
the lake from the hills aouth of the South unit, and alao
from the west through the prosent diverslon diteh, [ would
1ike to resommend a4 thorcupgh survey by the Branch of Frgie
nsering to investigate these poasibllities, It apreara that
the oharnel block in the diversien diteh at Garden Uresk
could have sulverte installed that would pase as muck waber
a3 theyditch sould haklle with no danger of flreding nearby
foarm land,

December 18, 1058 Submit bed byt

Approvedt

Harid O Glachs
0

David C, hellsuchlin
Reluge Manager



WATER MANAGEMENT PLAN
LAKE ANDES REFUGE

I. Refuge Neter Management
(4) History

Lake Andes is a natural prairie lake of about 4500
acres. Excepl for artesian wells, the lake is fed by runoff
from a watershed of abput 84,800 acres. There are no permanent
streams emptying into the lake. There was no outlet from the
lake until a concrete tube was installed in 1934, The water
supply, other than that from artesian wells, is entirely depen-
dent on preecipitation and evaporation,

As would be expected the lake has alternated between
being full and dry. 4t the present time 1t is dry which ig sup-
posed to be the fourth time in eighty years.

The first record of the lake being dry was in 1878,
only three years after this country was surveyed, In 1882 it
was at a record high. A series of dry seasons brought a low
level in 1894. The first artesian well was drilled in 1898,
and another a year or two later. These were to provide a con-
tinual supply of water for Indian cattle. From 1898 to 1924 the
lake was full, reaching a maxlmum depth of 18 feet. ITn 1921
considerable damage was done to farm land due to high water.
' The lake was very low in 1934 so a five foot concrete pipe
one and a quarter miles long, with control structure, was
installed at the southwest end of the lake.to provide an outlet.
The lake remained very low or dry through 1938 and 1939 when o
the two dikes were built. It slowly f£1lled during the 1940's 1
and spilled out ths overflow in 195, Since then the water level |
has been receding to the point where the lake was practically dry
this year {1958),

There have been a number of artesian wells (at least
‘sovenr) drilled around the lake. The first two, at Rest Haven,
flowed for fifty years before giving out, The most recent one,
just completed in 1957, is the only one flowing now. This is the
third one drilled on refuge property at Owens Bay.

Lake Ardes, when 1t has water, ls a very productive lake
for both fish and wdterfowl, In fact the lake has been so famous



for its bass fishing and duck hunting that when it does go dry
there is considerable public demand to restore water at any cost.
The lake is also an importanh wintering ground for waterfowl, with
a8 many as 100,000 mallards wintering here at times, It altracts a
very large flight of redheads, canvasbacks and scaup dubing the
£all migration.

The function of Lake Andes in wildlife wapagement, in
order of importance, ig to provide a refuge for redhesd and cen-
vasback ducks during the hunting seasson, a wintering ares for
mallards and Canada geese, a waterfowl production grea, and public
fishing, The major requirements for these functions are production
of Sago pondweed, open water during the winter, a maximum amount
of marshy edge with relatively low water, and a minimum of about
four feet of water For fish. Apparently these objectives are not
incompatible. Very likely the excellent fish production and the
concentrations of divers are due to the very dense stands of sago
pondweed and other aguatic plants.

There has been much public demand for a stable water level
in the lake for receealional use. 4 study was made in 1952 of the
posgibility of pumplng water from FL. Randall reservolr. Other
methods such as artesian wells and dlvertlng water from other
drainage areas have been explored. The latest proposal is connected
with a Bursan of Reclamation irrigation project. An irrigatlion dis-
trict is proposed for Brule and Charles Mix Counties and surplus
Arrigetion water would be diverted to Lake Andes.

There is only one reported instance of botulism occurring
at Lake Andes in late years, This was in 1949 when water levels
were at an average height. There was imminent danger of a botulism
outbreak this year when the lake went dry but nothing happened.
Presumably conditions are not quite right for botulism. Lead pol-~
goning 1s of greater importence., The lake has always provided good
shooting and it probably has s high concentration of shot on the
bottom. Lead polsoning appears every winter in the wintering flock
of mallards,

B, Water Rights

Lake Andss is a meanderad lake, meaning a permanent body
of water with established shoreline and the State holding the wabter
rights for the public, In 1939 the State of South Dakota gave the
Bureau of Bilological Survey a perpetual easement to the water rights
of Lake Andes. Tasements were also obtained from private property
owners of the shoreline up to the high water mark, or meander line.
In addition the Bureau of Biological Survey acquired complete owner~
ship of 344 acres at Owens Bay (Secs. 5 & 6, TO6N, RO4W) plus twoone
small tracty of upland on the North Unit., The Service also has title
to the strip of land for the diversion ditch west of the lake in

Sec, 5, T96N, R65%W, and the concrete outlet tube in Sec. 9, TIEN,
R65W, There are no parties with prior rights to the water of Lake
Andes.,



C,s Water Supply

Water supply 1s the blg problem at Lake Andes. There
18 one artesian well al Owens Bay which is flowing at the rate
of 1000 gpm or 1460 acre feet per year, This is the only depen-
dable water supply.

1. Precipitation. According to the SCS Reconnaissance
Report of 1958 (see Appendix #), the total storage of the lake
is 17,400 acre feet of water. The contributing water shed is
ostimated at 84,800 acres, The SCS has estimated the frequency
of runoff from precipitation records as below:

Freguency of Occurrence Runoff

80% chance (1 in 1.25 yrs.) - 1260 acre feet of water
506 W (1 in 2 yrs.) - 3300 " 1 noon
206 0w (13in 5 yrs.) - 96000 * # "o
0% (1 in 10 yrs.) -~ 16,500 " " nom

It is obvious thal a ten year frequency rain is needed
to £111 the lake, assuming it is dry. The SC8 reports that "It
is easily recognizable that there is insufficient precipitation
and runoff to make all three units of the lake into aress capable
of supporting fish on an average year."! On the other hand the lake
was reported dry in 1878, 1894, 1939, and 1958. This is approximately
a 16 year, a 45 year, and a 19 year period between dry lakes, and
from all reports there must have been fish in the lake most of the
time when it had water.

There has been some feeling that construction of stock
ponds and dams in the watershed will reduce the runoff inte the
lake, but the SCS polnts out that new drainage work in the water- -
shed will probably coumbter-balance the effect of the stock ponds.

2, Artesian VWells. There have been at least seven arte-
sian wells around the lake which have falled. Only one is function- <
ing now, the well drilled in 1957 at Owens Bay. Due to corrosive
elements in the well water, steel well casing doss not last long
and the well casing collapses. For durablility a bronze or copper
casing is required which is quite expensive,

The artesian head in the Lake Andes ares has dropped 68
feet in the past 50 years according to the Geological Survey.
There is still & head of 90 feet at this location but at the



present rate of decline artesian wells will cease to flew in
about 70 years, Although the State Water Resource Board might
approve replacement wells 1t is generally agreed that artesian
water should be reserved for domestic use.

The latest well drilled cost $30,000 with non-cor-
rosive casing and screen. This cost would be probibitive for
enough wells to maintain a stable level in the lake,

3. Additional Drainage. The diversion ditch west of
Lake Andes which was to bring water from Garden Creek was plug~
ged in 1955. This watershed covers 2560 acres and would normally
contribute about 100 acre fest a year according to SCS figures,
There is a possibility of replacing the plug with a culvert and
rebuilding the embankment to prevent flood damage which occurred
in 1955,

There is an area of 2000 aores in the hills south of
Lake Andes which could be drained into the lake in the vieinity
of the outlet. Because the area is steep and hilly runoff would
be higher bubt would only contribute aboub 70 acre feet g year,

4 third ares of about 16,000 acres in the Corsica
District northeast of Lake Andes might be drained into Andes
Creek and the north unit. This would reguire possibly ten to
fifteen miles of ditches plus destroying good pothole habitat
for waterfouwl,

4o Pumping Water from Randall Reservoir. This method
would be the most dependable and most expensive method of put-
ting water in Lake Andes, In 1952 the initdial cost of pumps and
canal was estimated at $430,000 with annual maintenance cost of
$16,000, Benefits to wildlife and recreation do not Justify this
expense.

5. Irrigation Diversion. This ig the latest proposal,
The Bureau of Reclamation is working on the feasibility of the
Brule - Charles Mix Irrigation project, A 1:1 cost to benefit
ratio is necessary to justify the irrigation project. It appears
the ratle is "slightly higher" in this case. The Baureau of
Reclamatlon is getting irrigation districts organized and farmers
signed up. It all depends on the attitude of the farmers. If the
irrigation project is approved it is proposed to divert excess
or waste irrigation water in Lake Andes for recreationsl nge.



0f the flve possibilities of water supply, precipitation
le the only practleal source al present. In a way this may be the
best. It is a natural occurrence for the lake to alternate between
low and high water levels and this may be comnected with high
fertility and aguatic production. Carp have been a problem in the
past and they are naturally eliminated by a dry lake. It is desir-
able to manipulate water levels in lakes and marshes for better
habitat control; in this case Nature is doing the job for us.
With a constant supply of water there may very well be more of
a problem in management than in its natural state,

D, Other Management Conslderations

The primary reason for the value of the lake to wild~
life, both waterfowl and fish, may be in its production of sago
pondweed., The greatest danger to aquatic plant production is
carp. They entered the lake in 1952 and there was a direct decline
in aquatic plants, olther fish, and diver use in relation to carp
abundance. An eradication program was completed in 1958 at an ap-
proximste cost of $3200 which covered only a part of the lake,

Preventive efforts should include a fish screen at the
outlet of the Seuth unit, periodle checking of farm ponds in the
watershed, and prohibition of minnows for bait in fishing.

There is a conflict in water for fishing ard other
recreational use, and waterfowl and aquetic plant production.
Local people would like a maximun depth of water for fishing
and boating while a minimum depth would he desirable for waber-
fowl. The past and present practice has been to store as much
runoff water ag possible in the North and South dnits, because
they recelive most of the runoff, and hold the Center unit relaw
tlvely low. By holding as much water as possible in the North
apd South units it ensures cerrying more water through drought
periods, rather than spresding it over three units with increased
evaporation losg,

At Owens Bay a belter control of water is possible. The
well supplies sufficient water to maintain any level, which can
be adjusted by stop logs at the splllway. An experimetal program
has been set up to determine the effect of flooding or exposing
new areas of shoreline on waterfowl use and production., The pur-
pose 1is to create relatively open stretches of shoreline for
waterfowl loafing use, rather than maintaining a static water
level with a heavy growth of emergent vegetation.



o~

In 1957 Owens Bay was practically dry so that the pool
bottomwas well aerated and in good condition for pondweed growth,
The plan is to maintain a 3.5 foot le¥el in 1958 and raise the
pool by half foot stages every year until the 6.5 foot level is
reached. Then it will be drawn down by half foot stages until the
3.5 foot level is reached. again, This should flood a new contour
of low growing dry land plants every year on the way up, and expose
a new contour of previously submerged bottom on the way down,. At
the same time the changing levels will not gilve emergent shoreline
vegetation such as cattails as much chance to get established,

This will require a detailed record of changes in vege-

tation and ecologlcal conditions as well as related waterfowl use
and productlion. This has been done for 1958, at the 3.5 foot level.

Proposed Pool Levels for Owens Bay

1957 -~ Dry 1960 = 4.51 1963 - 6,0t 1966 - 5,5' 1969 - 4,0
1958 -~ 3.5' 1961 ~ 5.0' 1964 =~ 6.5' 1967 = 5,01 1970 « 3.5
1959 = 4.0% 1962 - 5,5t 1965 = 6,00 1968 ~ 4,5' 1971 - Dry

If conditions warrant it the schedule may be interrupted
as necessary. For example, if pondweed production should begin to
decline it might be necessary to drain the bay about 1965. If the
half foot intervals are not enough to flood new expanses of shore-
line 1t may be necessary to raise the pool more. Any changes such
a8 these would be incorporated in the Anmual Water Management Pro~
gram, ag well as a report on conditions for the past year.

E. Racommendations
(1) Objectives

The objective in water management at Lake Andes, as
much a8 1t can be managed, is to hold as much water in the lake
as possible to carry it through periods of drought, Because the
North and South units receive the bulk of the runoff water these
pools should be filled first before f£illing the Center unit which
receives less runoff. Until a dependable water supply is assured
for Lake Andes this policy of storing as much water as possible
must have precedent over any other objectives, except in Owens
Bay. In fact the natural pattern of water supply over a long period
has probably been as effective as could be done with controlled
management .



It is recommended that the twelve year program of
water manipulation to control shoreline vegetation experi-
mendlly be followed to determine the use of newly flooded
or exposed shoreline by waterfowl.

When there is sufficient water in the lake to sup-
port fish, every effort should be taken to prevent the intro-
duction of carp. Periodic checks should be made of the farm
pords in the Lake Andes watershed to prevent flood water from
carrying undesirable fish into the lake., This can probably be
done in cooperation with the State Dept, of Game, Fish and
Parks since they have an interest in providing public fishing.

Tt will also be necessary to do something about
preventing carp from entering the lake from the outlet in the
evant the South unit £ills enough to spill out through the
outlet tube. There is a fish screen at that outlet but it is
in poor condition and should be rebuilt. This will require
pland and estimates by the Branch of Engineering.

It is slso recommended that when and if there is suf-
ficient runoff to f£ill the North or South units that these units
be filled to the crest of 97.6 for the South unit and 99.1 for
the North unit before f£illing the Center unit,

If public demand to get water dn Lake Andes keeps up
some method of pumping or diverting water into the lake will
probebly be devised at a future date. This will requlre some
drastic revisions In the Water Management Plany and also some
revision in the physical structures to facilitate manipulation
of water levels in the varlous units, and to dewater them when
necessary.

Approved : Submitted by:

/&%X’C P Glas il

David C, MeGlsichlin

R /)5 fog



BENCH MARKS & SPILLWAY BELEVATTONS FOR LAKE ANDES

Outlet Structure, South Unit

Outlet tube (5 ft. diameter)

Structure in South Dikse
Structure in North Dike

Owens Bay spillway

Grest.oon-a-abo
Flow 1in@.eswse

Flow line.ee.ene

Crestessesences
Flow 1ineeecass

Gresttouuooo.to
Plow lineooaono

Orestbescecsscna
Flow 1ine.eases

100,00%
96,15

94.63

97 Jox
90,6

99.1
92,1

10/+.27
98.27

* Arbitrary elevation of 100,00 fest for Lake Andes corresponds
to mean sea level elevablon of 1437.25 feet. Geologlcal Survey
Bench Mark is along Railroad right-of-way, approximstely 100
yvards wesl of Outlet structure for South unit.

*¥* Crest of structure in South Dike may be 98.8 with stoplog

extenzion added in 1952,






COPY_OF SCS RECONNATSSANCE REPORT, LAKE ANDES WATERSHED, 1958

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
Huron, South Dakota

Reconnaissance Report
Lake Andes Walershed
July 7 & 8, 1958

Personnel participating:

Clarence Brehm, Conservatlon Engineer, SC5, Huron, S.D.

James P, Hughes, Work Unit Conservationist, SCS, Lake Andes, 5.D.
LeRoy Shearer, Biologist, 8CS, Huron, S, D.

Gordon Stroup, Agricultural Engineer, SCS, Lake Andes, S.D.

Ray Huxbable, Party Leader, Watershed Work Plan Party, SCS, Huron
Les Nelsen, Game Warden, Dept. of Game, Fish & Parks

A. Purpose and Objective of Report

This report is to supply additional information to the Dept.
of Game, Fish & Parks per their request dated May 27, 1958,

The objective of the report is to summarize data pertaining
to precipitation and runoff from the various watershed areas. From
this material some general observations and conclusilong are presented.

B, Referances used during Reconnalssance

Available studies and surveys made in the past by various
agencies and groups were reviewed. This data was supplemented by making
a Field tour and through interview with local technicians,

Reports reviewed were:
1, Study by Lake Committee of the Lake Andes Chamber of Commerce
with recommendations. July 1955.

2. Water Conditions and Gauge Readings in Lake Andes =
Dave McGlauchlin, U. 8. Fish and Wildlife Service

C. Factors to be Congidered

1. Precipitation and livaporation

g-(
Fol
From information avallable in other reports, offlce data, ete, f{% i
and without the benefit of field surveys, estimates were made of § 4%#f :
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the drainage areas, water surfsce areas, depth, storage -¢%¢¥37
& and evaporation volumes of each part of the lake area repre- {4
sented by thelnorth, middle and south units. In considering
the lake as a whole, there is not enough runoff from precip-
itation to supply the entire lake grea. .

It was estimated that Lake Andes has a contributing water-
shed of about 84,800 acres. Based on Soil Conservation Service
procedures, we have estimated the followlng runoff by fre-
guencies:

80% chance of occurrence (1 in 1.25 yrs) = runoff - 1260 acre feet
50% chance of occurrence (1 in 2 yrs{ « runoff - 3300 a,f.
20% chance of occurrence { lin 5 yrs) - runoff - 9600 a.f.

When the entire lake is filled to the spillway (or outlet
levels) it was estimated that the total storage is:

k_ﬁ£!,
%ﬁ@ég ! Forth unlt -~ 1700 acresfeet
i 1) [ Middle unit - 8400 acre feet
§ ; South unit = 7600 acre feet
oo

U Total = 17,700 acre feel

i A ten year chance of occurrence, or ten year frequency, would
produce a runoff of about 16,500 acre feet. In other words, g
ten year frequency storm is needed to f£ill the sntire lake area
assuming the lake was dry at the time the runoff occurred.

Evaporation reduces the water stored in the lake to a consid-
erable extent and must be considered in estimating the volume
of water that is avallable. Using the most recent figure of
14 inches of evaporation per year, over and above normal pre-
cipitation, storsge losses were determined.

2. Bunoff from Pregent Contribubing Areas

If the entire 84,800 acres of drainage above Lake Andes is
broken down into contributing areas, the arsas above each unit
are approximately as follows:

53,000 acres -~ 3%”:*#
11,600 acres "]:?3: .
20,000 acres P

i

North wnlt
Middle unit
South unit

i

:J‘ﬂ"s F




Since the average runoff is inadequate to make a good lake

of all three units, consideration was given to determining

the runoff to each arsa. The following table relates the runoff
in inches, volume in acre feet and evaporation volume for

the frequenclies that are important to this study:

(Ses Table 1)
3. Sedimentation

Sedimentation has occurred in the lake area although it does

not seem to be serious in reducing the wmater storage potential
of the lake itself. The contributing areas have discharged silt
in flat waterways where native vegebatlon and weeds have trapped
most of the 8ilt before it reaches the lake. No borings were
made and it is not considered necessary to do so at this time.

4» Storage of VWiater in Dams or Dugouts Above the Lake

Additional dams and dugouts are continually being constructed
in the upper reaches of the watershed. At the same time, new
drainage work brings in additional water into the main water-
ways. It was assumed that for the present these practices are
counter-balancing each other with regard to runoff water
reaching lake Andes,

D. Sources of Additional) Water

1. Fells

Mumerous wells for additlonal water supplies have been dug
along the shoreline of the lake in the past, Thess wells

have been short-lived, geherally less than 10 years., Only

one well is funciioning at present. This well 18 discharging
into Owens Bay at an estimated rate of 1000 gallons per minute.

Assuming that a well would flow 1000 G,.P.M., the expected
volume per day would amount to 4 acre feet per day or 1460
acre feet per year,

2. Diversions

The possibility of diverting water from other watersheds
exigts in two locations. In the past a diversion was built
west of the city bringing additional water into the South
unlt of the lake. The watershed behind this diversion is
appro®imately 2560 acres, After the diversion was constructed
a high intensity rain in this area caused some flooding.
Because of this the diversion was blocked and the runoff
waters allowed to return to the orlginal channel. With a
minimim expenditure and some improvements this diversion

could be restored.
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Another area constituting about 2000 acres could be
diverted inbto the South unit from south of the lake,
The diversion could follow the old railroad grade built
during the construction stages of Fort Randall dam,

These two areas are steeply rolling to hilly. Better
than 50 percent of the area is poor rangeland. The runoff
from this area would be relatively high, both from snow
melt and rainfall.

A summary of the potential from these two areas 1s as
follows:

Diversion west of lake (2560 gscres)

80% chance 100 acre feet
50% chance 220 acre feet
20% chance 515 scre feot

Diversion south of lake (2000 acres)

80% chance 75 75 acre feet
50% chance 167 acre feet
20% chance 400 aere fest

3. Drainage

A third area consisting of approximately 16,000 acres could
be diverted inbo Lake Andes. This area lies in the north-
eastern part of Douglas County. At the present time a large
ditch drains a portion of the area inte Platte and Chotesu
Crecks, The ditch, as it exists, does not give adequate
drainage for the area.

The terrain is characterized by shallew depressions and
sloughs and under normal conditions contribute little in
the way of runoff,

Although inclement weather and poor rosds prevented the party
from viewing the area, a study of aerial photographs showed

a possibility of diverting this 16,000 acre area into Lake
Andes Croek and subsequently into the north unit of Lake Andes.

It 1s felt that this area, because of ite larger size, would be
of considersble benefit in bringing additional water into the
lake and at the same time provide an adequate outlet for the
proper management of periodic yields of excess water on the
cropland .
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4.+ Diversion from Fort Randall Rgervoir

A study has been made by the U.S, Fish and Wildlife Service,
the South Dakota Dept. of Game, Fish and Parks, the Corps of
Engineers and local people on the possibility of pumping
water from Fort Rendall Reservoir into Lake Andes. The total
estimated cost iz $430,000 with an anmal operating and main-
tenance cost of $16,000. The average annual beneifits to wild~
life is estimated at $17,000. The final analysis by the Gorps
of Engineers was that the project was not economically feas-
ible because of the high costs, The wildlife interests feel
the project was feasible and the project should have bsen
included as part of the Fort Randall project.

5. Diversion of Water as Parlt of Irrigstion Projects or
Collection of Irrigation Waste VWaters

The Burecau of Reclamation is currently preparing a report on
the feasibility of irrigating lands in the Lake Andes area,
Some of the dahal#iimay come close to the lake. It would, there-
fore, be possible to divert waters from these canals into the
lake, especially during periods when irrigation waters are not

being used. Waste maters from the irrigated lands plus drainage
of irrigable lands could contribute materially to the lake
water supply.

At a minimum of cost Lake Andes could be materially benefited
as an indirect benefit of irripation in the area.

L. GConelusions or Recommendations

It is easily recognizable that there ls insufficient precipi-
tation and runoff to meke all three units of the lake into
areas capable of supporting flsh on an average year. Neither
is there enough water on a frequency of one in two years, or
on a five year freguency. A ten~year storm or a buildup of
rather wet years are the only situations where the lake will
be full. It appears that an effort should be made to make good
fishing areas of the north and south units leaving the middle
unit dry, or only as a catch basin for the overflow from the
two ufits,

Drilling and development of water producing artesisn wells

is costly but could serve as a supplemental messure. If wells
are constructed, brass caeing is necessary to prolong the life
of the wells, It can also be expected that artesian fdows will
be reduced in future years as has besen the case with many
other similar wells throughout the state. It would be best to
conserve the artesian basin for domestic uses.

Diverting water into the South Unit appears feasible. The
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engineering would not be particularly difficult and cost
should not be excessive. The yield in the South Unit for
an 80% chance would be inereased from 219 acre feet to
394 acre feet or 44%. For a 50% chance, the yield would
increase from 571 acre feet to 958 acre feet or A0 percent.
The yleld from a 20 percent chance of once in five years
would increase from L668 acre feet to 2583 acre feet or
35 percent., Water yield from the area west of the South
Unit will roughly correspond to the amount lost an an
average by evaporgtion. Once the lake is ab a maximum
elevation, it could be expected that the extra waler from
the diversions would materially help malntain the lake
surface at a constant level over extended periods. During
drought periods or low runoff years, these areas would not
sustain a constant lake level. '

Draining extra water into the North Unii or diverting waters
from other watersheds possibly has limited potential, A
guick survey of the area in northwestern Douglas County
might be profitable,

Direct pumping of water from the ForttRandall Reservoir
could be the most positive solution. Becauss of the high
installation costs, plus high operation and maintenance
costs, it appears that this method cannot be considered at
this time.

Extra water as a result of irrigation in the Lake Andes
Watershed appears to be the most promising solution at

some fubture-dalieisBxtra water drained from depressions in
the irrigated area, plus waste waters and seepage waters
could be a very dependable and economical source. This water
would be obtained without any direct cost to the lake, There
would be a poseibllity to pump waber during the colder months
with the pumps and canals used for irrigation. The operation
and maintensnce costs for this operation would be similar to
that for a single purpose system.

From available weather data, it appears that under existing
conditions, the lake can enjoy high water levels only 5 - 10
years oul of each 20 years. For the immediate future it is
out opinion that the North and Middle Unit will have to be
operated as they are at present. Some definite improvement
can be accomplished by diverting two additional areas into
the Soubh Unit,

The long range future for the lake seems to depend on irrigation
waters that may be brought into the area. If these things can
become reality, Lake Andes may again become known as Y"The Vorld's
Best Bass Lake, "



